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(54) (METH)ACRYLATE, POLYMER, PHOTORESIST COMPOSITION AND METHOD 
FOR FORMING PATTERN BY USING THE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photoresist 
composition having high transparency to light by 
mixing a polymer obtained by homopolymerizing or 
copolymerizing a (meth)acrylate and having a 
specified weight-average molecular weight with a 
photic acid generator, which generates an acid upon 
exposure to light. 

SOLUTION: This composition comprises 70-99.8 
wt.% (meth)acrylate polymer or copolymer having a 
weight-average molecular weight of 1,000-500,000 
and represented by formula I (wherein R4, R6 and R9 
are each H or methyl; R5 and R7 are each a 17-23C 
divalent hydrocarbon group containing a bridged-ring 
hydrocarbon group; R8 is a group which is 

decomposed with an acid; R10 is H or a 1-12 C hydrocarbon group; x+y+z=1 ; x and y are 
each 0-1; and z is 0-0.9) and 0.2-30 wt.% photic acid generator (e.g. triphenylsulfonium 
salt derivative) which generates an acid upon exposure to light at a wavelength of 1 80-220 
nm. The polymer of formula I is formed by polymerizing or copolymerizing a (meth)acrylate 
represented by formula II (wherein R1 is H or methyl; R2 is a 17-23C divalent hydrocarbon 
group having a bridged-rng hydrocarbon group; and R3 is a group which is decomposed 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

L This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] General formula (1) 
[Formula 1] 

CHr=C 

o 

R 2 -COOR 3 

(1) 

(— the divalent hydrocarbon group of the carbon numbers 17-23 in which, as for Rl, a hydrogen 
atom or a methyl group, and R2 have an owner bridge cyclic-hydrocarbon machine, and R3 express 
among a formula the basis or hydrogen atom decomposed with an acid Acrylate shown by) (meta). 
[Claim 2] The polymer whose weight average molecular weight which is made to carry out 
copolymerization of the acrylate shown by the general formula (1) according to claim 1 (meta) to a 
polymerization or other copolymerization nature compounds independently, and changes is 1000- 
500000. 

[Claim 3] General formula (2) 
[Formula 2] 

R* R 6 R 9 

c=o c=o c=o 

] I ] 

o o o 

R-COOH R^-COOR* R ! ° 



(2) 



(A hydrogen atom or a methyl group, the divalent hydrocarbon group of the carbon numbers 17-23 
in which R4, R6, and R9 have R5 among a formula, and R7 have an owner bridge cyclic- 
hydrocarbon machine, the basis that decomposes R8 with an acid, and R10 express a hydrogen atom 
or the hydrocarbon group of carbon numbers 1-12.) xl0y+z= — in 0-1 y, 0-1 z express [ 1 and x ] 0- 
0.9 Polymer whose weight average molecular weight it is shown and is 1000-500000. 
[Claim 4] The photoresist constituent which contains the photo-oxide generating agent which 
generates an acid for a polymer according to claim 2 or 3 by 70 - 99.8 % of the weight, and exposure 
at least 0.2 to 30% of the weight. 

[Claim 5] The pattern formation method characterized by having at least the process which applies a 
photoresist constituent according to claim 4 on a processed substrate, the process exposed with light 
with a wavelength of 180-220nm, the process which performs **-KU, and the process which 
performs development. 

[Claim 6] The pattern formation method according to claim 5 that exposure light is ArF excimer 
laser light. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Se technical field to which invention belongs] this invention relates to acrylate (meta), a polymer, 
a photoresist constituent, and the pattern formation method. In the photo lithography process in 
manufacture of a semiconductor device, it is related with the suitable photoresist constituent for the 
lithography with which especially wavelength makes light 220nm or less exposure light, and the 
pattern formation method in more detail. 

[Description of the Prior Art] In the field of the various electron device manufactures which need 
micro processing of the half micron order represented by the semiconductor device the demand of 
much more high density and high integration of a device is increasing. Therefore, the demand to the 
photo lithography technology for detailed pattern formation is still severer. 

r00031 There is the method of short-wavelength-izing exposure light used m the case of the pattern 
formation of a resist as one of the meanses which attains detailed-ization of a pattern. Replacing with 
i line (wavelength =365nm), and using the KrF excimer laser (wavelength =248nm) of short 
wavelength for the mass-production process of 256 M bit (processing size is 0.25 micrometers or 
less) DRAM as the exposure light source more is examined positively now. 
r00041 However, the light source of short wavelength is needed more for manufacture of DRAM 
with the degree of integration beyond 1G bit which needs still more detailed processing technology 
(a processing size is 0.18 micrometers or less). Use of the photo lithography especially using the ArF 
excimer laser (193nm) is proposed recently (Donald C. HOFFA et al., Journal of Photopolymer 
Science and Technology (Journal of Photopolymer Science and Technology), mne volumes (No. 3), 

foOO^FoTlus re^on^development of the resist corresponding to the photo lithography using ArF 
light is desired. Since the life of the gas which is the raw material of laser oscillation being short, and 
laser equipment itself are expensive, this resist for ArF exposure needs to fill improvement m the 

cost performance of laser. . . . 

r0006] Moreover, in addition to the high definition corresponding to detailed-izing of a processing 
size the demand of high sensitivity-ized HE of this resist for ArF exposure is also high. The 
chemistry amplification type resist which used the photo-oxide generating agent which is a 
sensitization agent as the method of high-sensitivity-izing of a resist is known well and the resist 
which consists of triphenylsulfonium hexafluoro ASENATO and a poly (p-tert-buthoxycarbonyloxy- 
alpha methyl styrene) combination is indicated by JP,2-27660,A as a typical example. The chemistry 
amplification type resist is widely used for the resist for KrF excimer lasers now (for example 
HIROSHI Ito C Grant Wilson, 242 American chemical SOSAI atisine POJIUMU series, 1 1-23 
pages (1984)) The feature of a chemistry amplification type resist is that the proton acid generated 
by optical irradiation from the photo-oxide generating agent which is a component starts a resist 
resin etc. and an acid catalyzed reaction by heat-treatment after exposure, thus, photoreaction 
efficiency (reaction per one photon) - less than one conventional resist - a ratio - BE - last high 
sensitivity-ization is attained Now, most resists developed are chemistry amplification types, and 
adoption of a chemistry multiplication mechanism is indispensable to development of the high 
sensitivity material corresponding to short-wavelength-izing of the exposure light source. 
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[0007] 

[Problem(s) to be Solved by the Invention] However, in the lithography using the short wavelength 
light 220nm or less represented by the ArF excimer laser, the new property cannot be satisfied [ with 
the conventional material ] of a property, i.e., the high transparency and dry etching resistance 
220nm or less over exposure light, is needed to the resinous principle of the chemistry amplification 
type photoresist for forming a detailed pattern. 

[0008] In the conventional lithography using g line (438nm), i line (365nm), and a KrF excimer laser 
(248nm), the resin which has a ring in structural units, such as a novolak resin or poly (p-vinyl 
phenol), is used, and the resinous principle of a photoresist constituent has maintained the etching 
resistance of a resin by the dry etching resistance of this ring. However, the resin which has a ring 
has a very strong optical absorption to light with a wavelength of 220nm or less. Therefore, a great 
portion of exposure light is absorbed on a resist front face, exposure light does not penetrate to a 
substrate, and detailed resist pattern formation is not made. Therefore, the conventional resin is 
inapplicable to the photo lithography which used short wavelength light 220nm or less as it was. For 
this reason, it has etching resistance, excluding a ring and is anxious for a transparent resin material 
to the wavelength of 220nm or less. 

[0009] ArF excimer laser light (193nm) — receiving — transparency — having — in addition — and as 
a high molecular compound with dry etching resistance a copolymer (Takechi et al. — ) with the 
adamanthyl methacrylate unit which is an alicycle group macromolecule Journal of Photopolymer 
Science and Technology (Journal of Photopolymer Science andTechnology), five volumes (No. 3), 
439-446 pages (1992), and a copolymer (R. — D. allenes (R. D.Allen) — ) with an isobomyl 
methacrylate unit Journal of Photopolymer Science and Technology, eight volumes (No. 4) and 623- 
636 pages (1995) — said — nine volumes (No. 3) The copolymer (Shida et aL, Journal of 
Photopolymer Science and Technology, nine volumes (No. 3), 457-464 pages (1996)) with 465-474 
pages (1996) or a menthyl methacrylate unit etc. is proposed. 

[0010] However, in the above-mentioned resin, it does not have the residue which may discover the 
solubility difference in exposure order in the adamantane content residue unit which has dry etching 
resistance, an isobomyl content residue unit, or a menthyl content residue unit. Furthermore in these 
alicycle machine, it does not have the bases (for example, carboxyl group etc.) which discover the 
solubility over an alkaline-water solution, and have substrate adhesion. For this reason, in the 
homopolymer of the monomer which has an alicycle machine, a hydrophobic property is high, and 
adhesion with a processed substrate (for example, silicon substrate) is bad, and since it does not have 
the residue which may moreover discover the dissolution-rate difference in exposure order, pattern 
formation cannot be carried out [ it is difficult to form a uniform application film with sufficient 
repeatability, and ] by exposure. Therefore, by the above-mentioned resin, it can use as a resinous 
principle of a resist for the first time by considering as a copolymer with the comonomer which can 
demonstrate solubility differences, such as t-butyl methacrylate and tetrahydro methacrylate, or a 
comonomer with substrate adhesion like a methacrylic acid. However, this comonomer has 
remarkably low dry etching resistance, and, moreover, the content is the abbreviation 50 mol % 
need. Therefore, dry etching resistance falls remarkably and is lacking in the practicality as a dry 
etching-proof nature resin. 

[001 1] For this reason, the optical transparency over light 220nm or less is high, and etching 
resistance is high, and it has the functional group which can demonstrate the solubility difference 
before and behind exposure, negatives can be fitrther developed with an alkaline- water solution after 
exposure, and it is anxious for a new resin material for resists which improved. 
[0012] Although this invention persons developed the resin of an indication to JP,8-259626,A before 
as a new resin with which are satisfied of these requirements, the further improvement in dry etching 
resistance is desired. 

[0013] Then, in exposure light 220nm or less and the chemistry amplification type photoresist 
constituent especially used for the lithography using 180-220nm exposure light, a solubility 
difference is discovered before and after exposure, and the purpose of this invention can be further 
developed with an alkaline-water solution after exposure, and has high substrate adhesion, and its 
optical transparency over light 220nm or less is high, and it is offering the photoresist constituent 
whose etching resistance's improved further. 
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[0014] 

[Means for Solving the Problem] This invention persons completed this invention, as a result of 

repeating various examination, in order to attain the above-mentioned purpose. 

[0015] The 1st invention is a general formula (1). 

[0016] 

[Formula 3] 

R 1 
CHr=C 

I 

O 

R 2 -COOR 3 

(1) 

(— the divalent hydrocarbon group of the carbon numbers 17-23 in which, as for Rl, a hydrogen 
atom or a methyl group, and R2 have an owner bridge cyclic-hydrocarbon machine, and R3 express 
among a formula the basis or hydrogen atom decomposed with an acid It is related with the aery late 
shown by) (meta). 

[0017] The 2nd invention relates to the polymer whose weight average molecular weight which is 

made to carry out copolymerization of the aery late shown by the general formula (1) of the 1st 

invention (meta) to a polymerization or other copolymerization nature compounds independently, 

and changes is 1000-500000. 

[0018] The 3rd invention is a general formula (2). 

[0019] 

[Formula 4] 

R 4 R* R 9 

(: CT >T)r- 

c=o c=o c=o 

6 6 6 

R-COOH R^-COOR R 

(2) 

(A hydrogen atom or a methyl group, the divalent hydrocarbon group of the carbon numbers 17-23 
in which R4, R6, and R9 have R5 among a formula, and R7 have an owner bridge cyclic- 
hydrocarbon machine, the basis that decomposes R8 with an acid, and R10 express a hydrogen atom 
or the hydrocarbon group of carbon numbers 1-12.) xl0y+z= - in 0-ly, 0-lz express [ 1 and x ] 0- 
0.9 It is shown and is related with the polymer whose weight average molecular weight is 1000- 
500000. 

[0020] The 4th invention relates to the photoresist constituent which contains the photo-oxide 
generating agent which generates an acid for the polymer of the 2nd or the 3rd invention by 70 - 99.8 
% of the weight, and exposure at least 0.2 to 30% of the weight. 

[0021] The 5th invention relates to the pattern formation method characterized by having at least the 
process which applies the photoresist constituent of the 4th invention on a processed substrate, the 
process exposed with light with a wavelength of 180-220nm, the process which performs **-KU, 
and the process which performs development. In the above-mentioned method, you may prebake 
after an application process by request. 

[0022] The 6th invention relates to the pattern formation method of the 5th invention that exposure 

light is ArF excimer laser light. 

[0023] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is mentioned and 
it explains in detail. 

[0024] In a general formula (1), Rl is a hydrogen atom or a methyl group, and R2 is the divalent 
hydrocarbon group of the carbon numbers 17-23 which have an owner bridge cyclic-hydrocarbon 
machine, as [ show / as an example of R2 / in Table 1 ] - passing - KISASHIKURO [-- 6. - 6.1. - 
13, 6.1 10, 13.02, 7.09, and 14] - a heptadecane diyl machine - methyl hexa cyclo [— 6. - 6.1. - 13, 
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6.1 10, 13.02, 7.09, and 14] - a heptadecane diyl machine - A 8.8.0.12, 9.14, 7.1 1 1 and 18.1 13, 
16</SUP>.03, and octacyclo [8.012, 17] docosane diyl machine, 8.8.0.12, 9.14, 7.111 and 18.113, 
16.03, a methyl octacyclo [8.012, 17] docosane diyl machine, etc. are mentioned. 
[0025] R3 is a hydrogen atom or a basis decomposed with an acid, and, specifically, t-butyl, a 
tetrahydropyran-2-IRU machine, a tetrahydrofiiran-2-IRU machine, a 4-methoxytetrahydropyran-4- 
IRU machine, a 1-ethoxy ethyl group, a 1-butoxy ethyl group, a 1-propoxy ethyl group, a 3- 
oxocyclohexyl machine, etc. are mentioned. 

[0026] As an example of the polymer which is made to carry out copolymerization of the acrylate 
shown by the general formula (1) (meta) to a polymerization or other copolymerization nature 
compounds independently, and changes, the resin shown by the general formula (2) is mentioned. 
[0027] In a general formula (2), R4, R6, and R9 express a hydrogen atom or a methyl group. R5 and 
R7 are the divalent hydrocarbon groups of the carbon numbers 17-23 which have an owner bridge 
cyclic-hydrocarbon machine, specifically as [ show / in Table 1 ] — passing — KISASHIKURO [-- 6. 

— 6.1. — 13, 6.1 10, 13.02, 7.09, and 14] — a heptadecane diyl machine — methyl hexa cyclo [-- 6. — 
6.1. - 13, 6.1 10, 13.02, 7.09, and 14] - a heptadecane diyl machine - 8.8.0.12, 9.14, 7.1 1 1 and 
18.113, 16.03, an octacyclo [8.012, 17] docosane diyl machine, 8.8.0.12, 9.14, 7.111 and 18.113, 
16.03, a methyl octacyclo [8.012, 17] docosane diyl machine, etc. are mentioned. 

[0028] R8 is a basis decomposed with an acid, and, specifically, t-butyl, a tetrahydropyran-2-IRU 
machine, a tetrahydrofiiran-2-IRU machine, a 4-methoxytetrahydropyran-4-IRU machine, a 1-ethoxy 
ethyl group, a 1-butoxy ethyl group, a 1-propoxy ethyl group, a 3-oxocyclohexyl machine, etc. are 
mentioned. 

[0029] R10 — a hydrogen atom or the hydrocarbon group of carbon numbers 1-12 — it is — concrete - 

- a methyl group, an ethyl group, n-propyl group, an isopropyl machine, n-butyl, an isobutyl 
machine, t-butyl, a cyclohexyl machine, a dimethyl cyclohexyl machine, and tricyclo [-- 5. ~ 2.1.02, 
6] decyl group, a norbomyl group, an adamanthyl machine, an isobornyl machine, etc. are expressed 
[0030] 

[Table 1] 

(^1) 



R 2 . R 8 . R 7 




^*-y-i^o [6. 6. 1. I 3 6 . 1 ,C - 13 . 




>^-/U'\^-9->^n [6. 6. 1. I s ' 6 - I 1013 . 
0 z, 7 0 9. i4] ^zf9=f*-yi>-<^ 




*??ls?olQ. 8. 0. 1* 9 . I"" 7 . I 11 - 1 






yw^y-y^o [8. 8. o. i 2 -°. i 4 - 7 . 
1 >'. is_ l 13 - 16 . 0 3 - 8 . 0 12 - 17 D Ka-tf-y 
i>4 /!/£ 


< 





Rl among the acrylate shown by the general formula (1) (meta) - a methyl group and R2 — passing 
- KISASHIKURO [~ 6. ~ 6.1. » 13, 6.1 10, 13.02, 7.09, and 14] - a heptadecane diyl machine and 
the vinyl monomer whose R3 is a tetrahydropyran-2-IRU machine - for example, it is compounded 
as follows 

[0031] first, 8-methoxycarbonyl tetracyclo [— 4. — 4. - making 0.12, 5.17, and 10]-3-dodecen and a 
dicyclopentadiene react at 170-180 degrees C for 17 hours — methoxycarbonyl hexa cyclo [— 6. — 
6.1. — 13, 6.110, 13.02, 7.09, and 14] heptadecene were obtained 

[0032] next, this methoxycarbonyl hexa cyclo [— 6. - 6.1. — protecting a carboxyl group by the 
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tetrahydropyranyl group, after carrying out alkali hydrolysis of 13, 6.1 10, 13.02, 7.09, and the 14] 
heptadecene — tetrahydropyranyloxy carbonyl hexa cyclo [~ 6. — 6.1. 13, 6.1 10, 13.02, 7.09, and 
14] heptadecene were obtained 

[0033] Then, introduced the hydroxy 1 using the borane-tetrahydrofuran complex, it was made to 
react with methacrylic roil chloride further, and target methacrylate was obtained. 
[0034] The homopolymer of the aery late shown by the general formula (1) (meta) and the polymer 
which is made to carry out copolymerization of the aery late shown by the general formula (1) (meta) 
and other polymerization nature compounds, and changes can be obtained with the usual 
polymerization methods, such as a radical polymerization and ionic polymerization. For example, a 
suitable radical polymerization initiator (for example, preparation mole-ratio =8-200 of an 
azobisisobutyronitril, and a monomer/initiator) is added among a dryness tetrahydrofuran and under 
inert gas (argon, nitrogen, etc.) atmosphere, and it is carried out by carrying out heating **** at 50- 
70 degrees C for 0.5 to 12 hours. 

[0035] Moreover, the weight average molecular weight of the polymer of this invention is 1000- 
500000, and is 5000-200000 more preferably. Moreover, by selecting the preparation rate of the 
monomer of a copolymer, and other polymerization conditions, arbitrary copolymers, such as 
composition and molecular weight, can be obtained. 

[0036] 400nm or less of photo-oxide generating agents which are the component of the photoresist 
constituent of this invention is the photo-oxide generating agent which generates an acid by 
irradiation of the light of the range of 1 80nm - 220nm preferably — desirable — in addition — and 
mixture with the high molecular compound in this invention shown previously etc. may fully 
dissolve in an organic solvent, and by the producing-film methods, such as a spin coat, as long as a 
uniform application film can be formed, what photo-oxide generating agent is sufficient as the 
solution Moreover, even if independent, you may mix and use two or more sorts. 
[0037] In this invention as an usable photo-oxide generating agent For example, journal OBU JI 
organic chemistry (Journal of the Organic Chemistry), 43 volumes, No. 15, J.V. Crivello's and others 
(J. V.Crivello) triphenylsulfonium salt derivative indicated by 3055-3058 pages (1978), and other 
onium salts (for example, sulfonium salt — ) represented by it Compounds, such as an iodonium salt, 
phosphonium salt, diazonium salt, and an ammonium salt 2 and 6-dinitro benzyl ester (O. — 
Nalamasu et al. (O. Nalamasu) — ) A SPIE proceeding, 1262 volumes, 32 pages (1990), There is 
sulfo SAKUSHIN imide indicated by 1, 2, 3 -TORI (methane sulfonyloxy) benzene (Takumi Ueno et 
al., "proceeding OBU and PMF89", 1990, Kodansha, 413-424 pages), and JP,5-134416,A. 
[0038] all the constituent 100 weight sections in which the content of a photo-oxide generating agent 
contains itself — receiving — usually - 0.2-30 weight section — it is 1 - 15 weight section preferably 
The sensitivity of this invention falls [ this content ] remarkably under in the 0.2 weight section, and 
formation of a pattern is difficult. Moreover, if 30 weight sections are exceeded, formation of a 
uniform application film will become difficult and problems, such as becoming easy to generate a 
residue (scum), will arise after development further. 

[0039] moreover, all the composition part 100 weight sections in which the content of a high 
molecular compound contains itself — receiving — usually — the 70 t 99.8 weight section — it is 85 - 
99 weight section preferably 

[0040] As long as a thing desirable as a solvent used for this invention is the organic solvent in 
which a high molecular compound and a photo-oxide generating agent can fully dissolve, and the 
solution can form a uniform application film by methods, such as the spin coat method, what solvent 
is sufficient as it. Moreover, even if independent, you may mix and use two or more kinds. 
Specifically n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, tert-butyl alcohol, methyl- 
cellosolve acetate, ethylcellosolve acetate, Propylene-glycol monoethyl ether acetate, a methyl 
lactate, An ethyl lactate, acetic-acid 2-methoxy butyl, acetic-acid 2-ethoxy ethyl, a pyruvic-acid 
methyl, Pyruvic-acid ethyl, 3-methoxy methyl propionate, 3-methoxy ethyl propionate, N-methyl-2- 
pyrrolidinone, a cyclohexanone, a cyclopentanone, A cyclohexanol, a methyl ethyl ketone, 1, 4- 
dioxane, an ethylene glycol monomethyl ether, Although ethylene-glycol-monomethyl-ether acetate, 
ethylene glycol monoethyl ether, an ethylene glycol monochrome isopropyl ether, the diethylene- 
glycol monomethyl ether, a diethylene-glycol wood ether, etc. are mentioned Of course, it is not 
limited only to these. 
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[0041] Moreover, although the "fundamental" constituent of the photoresist constituent of this 
invention is a photo-oxide generating agent, an above-mentioned resin, and an above-mentioned 
solvent, it may add other components, such as a lysis inhibition agent, a surfactant, coloring matter, a 
stabilizer, an application nature improvement agent, and a color, if needed. 

[0042] The photoresist constituent of this invention has the high transparency of light 220nm or less, 
and its dry etching resistance is high, and it can be used as a new photoresist material which 
improved. And detailed pattern formation becomes possible by using the photoresist constituent of 
this invention for the lithography which made exposure light far ultraviolet rays 220nm or less. 
[0043] 

[Example] Hereafter, although an example explains this invention further, this invention is not 
limited to these. 

[0044] (Example 1) a general formula (1) - setting - Rl - a methyl group and R2 - passing - 
KISASHIKURO [~ 6. - 6.1. - 13, 6.1 10, 13.02, 7.09, and 14] a heptadecane diyl machine and the 
methacrylate whose R3 is a tetrahydropyran-2-IRU machine [0045] 




5] 



300ml eggplant flask - 8-methoxycarbonyl tetracyclo [- 4. - 4. - 0.12, 5.17, 10]-3-dodecen 65g, 
and dicyclopentadiene 87g and methyl hydroquinone 0.1 4g were added, and it was made to react at 
170-180 degrees C for 17 hours 

[0046] after radiationnal cooling and vacuum distillation - 8-methoxycarbonyl tetracyclo [of a raw 
material — 4. - 4.0.12, 5.17, and 10]-3-dodecen and a dicyclopentadiene were removed 
Subsequently, the heat methanol was added to the residue, insoluble matter was carried out the ** 
exception, and filtrate was condensed under reduced pressure. ******i n g a residue from a methanol 
- 12-methoxycarbonyl hexa cyclo [of a white crystal - 6. ~ 6.1. - 13, 6.1 10, 13.02, 7.09, and lOg 
of 14] heptadecene were obtained 

[0047] next, this 12-methoxycarbonyl hexa cyclo [- 6. - 6.1. ~ 13, 6.1 10, 13.02, 7.09, and 14] 
heptadecene 3.6g are dissolved in ethanol 30ml 95%, 1.25g of potassium hydroxides was added 
there, and heating reflux was carried out It cooled radiationally 2 hours after and the solution was 
condensed up to 1/3 amount by the evaporator. 50ml [ of water ] and ether 50ml was added, and the 
water layer was separated. When this water layer was made acid by HC1 3%, white precipitation 
generated, washing with water until it carries out this a ** exception and becomes neutral - 12- 
carboxy hexa cyclo [-- 6. ~ 6.1. - 13 and 6.1 - 10, 13.02, 7.09, and 14] heptadecene 2.2g were 
obtained 

[0048] next, this 12-carboxy hexa cyclo [- 6. - 6.1. - 13, 6.1 10, 13.02, 7.09, 14] heptadeceneg 
[ 2.1 ] and 3, and 4-dihydro-2H-pyran 1.7 lg was dissolved in tetrahydrofuran 50ml, and it was made 
to react at a room temperature for 2 hours in addition to [ 0.03g of p-toluenesulfonic acid ] there And 
it diluted with ether 100ml, and washed in order of Na2C03 saturation brine and water 3%, and the 
organic layer was dried by MgS04. making the ether and an unreacted 3 and 4-dihydro-2H-pyran 
distill off by the bottom evaporator of reduced pressure — 12-tetrahydropyranyloxy carbonyl hexa 
cyclo [of a viscous liquid - 6. - 6.1. - 13, 6.1 10, 13.02, 7.09, and 2g of 14] heptadecene were 
obtained 

[0049] next, this 12-tetrahydropyranyloxy carbonyl hexa cyclo [— 6. — 6.1. — 13, 6.1 10, and 13. — 
02, 7.09, and 14] heptadecene 2g were dissolved in dryness THF8ml, and it cooled at 0 degree C 
After carrying out argon substitution of the atmosphere, 6ml of 1M borane-THF complex salt THF 
solutions was dropped. It ****(ed) at the room temperature after 1-hour **** by 0 degree C for 
further 1 hour. Then, it cooled at 0 degree C, 0.5ml of water was dropped, and 1.1ml of 3MNaOH 
solution and 30% H 2020.7ml were dropped at the pan below 20 degrees C. Then, after ****(ing) at 
a room temperature for 1.5 hours, the water layer was saturated with NaCl and it diluted with ether 
100ml. saturation brine and water washing this ether layer, drying by MgS04, and distilling off the 
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ether — hydroxy -tetrahydropyranyloxy carbonyl-hexa cyclo [— 6. — 6.1. — 13, 6.1 10, 13.02, 7.09, 
and 14] heptadecane 2g were obtained 

[0050] next, this hydroxy-tetrahydropyranyloxy carbonyl-hexa cyclo [— 6. — 6.1. 13, 6.110, and 
13. — 02, 7.09, and 14] heptadecane 2g and pyridine 0.53g were dissolved in dryness THF8ml What 
dissolved methacryloyl chloride 0.7g in THFlml was dropped after cooling this at 0 degree C. One 
evening was made to react at a room temperature further after 1-hour ***♦. The pyridine 
hydrochloride which deposited was carried out the ** exception, this filtrate was diluted with ether 
20ml, and it washed in order of 0.5-N hydrochloric-acid, saturation brine, and 3%Na2C03 and 
saturation brine, and dried by MgS04. The ether was distilled off under reduced pressure and 2g of 
target methacrylate was obtained by carrying out column separation (a hexane / ethyl-acetate =5/1 
(capacity factor), adsorbent: silica gel) (viscous liquid). IR(cm-l): 3048, 2940 (nuCH), 1740, 1713 
(nuC=0), 1640 (nuC=C), 1168 (nuC-O) 

(Example 2) a general formula (1) - setting — Rl — a methyl group and R2 — passing - 
KISASHIKURO [- 6. - 6.1. - 13, 6.1 10, 13.02, 7.09, and 14] - a heptadecane diyl machine and the 
methacrylate whose R3 is a hydrogen atom [0051] 
[Formula 6] 

CH 2 =C 



COOH 

Methacrylate 2g obtained in the example 1 was dissolved in an acetic acid / tetrahydrofuran / 14ml 
of water (4/2/1 (capacity factor)) mixed solvents, and it was made to react for 45 minutes at 40-45 
degrees C. 0.79g of specified substance was obtained by filling 250ml of iced water with this 
solution, carrying out the crystal which ****(ed) a ** exception, washing several times with water, 
passing further and washing of Korean geisha. 1 H-NMR(CDC13, internal-standard 
mattentetramethylsilane) ppm: 1.0-1.88(m), 1.93-2.75 (m), 1.91 (3H, S), 4.99 (1H, s), 5.51 (1H, S) 
and 6.04 (1H, S), 9.5-11.3 (1H, br), IR(cm-l):2800-3600 (nuOH), 2950, 3048 (nuCH), 1712 
(nuCO), 1 634 (nuOC), 1 1 72 (nuC-O). 

[0052] (Example 3) a general formula (1) - setting - Rl - a methyl group and R2 - passing - 
KISASHIKURO [- 6. - 6.1. - 13, 6,1 10, 13.02, 7.09, and 14] - a heptadecane diyl machine and the 
methacrylate whose R3 is t-butyl [0053] 
[Formula 7] 

CH 2 =C 
1 

c=o 

< M^XlX])- cooc(CH ^ 

Methacrylate 5g obtained in the example 2 was dissolved in toluene 20ml, and it cooled at 0 degree 
C. 5.9g of trifluoroacetic-acid anhydrides was dropped there, and t-butyl alcohol 6.2g was dropped 
further. It was made to react under ice-cooling for 1 hour, and 100ml of iced water was filled with 
mixture, and the organic layer was extracted by ether 100ml, and was washed in order of NaOH 
solution, saturation brine, and water 5%. And 2g of specified substance was obtained by distilling off 
an organic layer under reduced pressure of the ether after dryness with magnesium sulfate, and 
refining a residue with a silica gel column (expansion solvent : a hexane / ethyl-acetate = 5/1 
(capacity factor)) (viscous liquid). IR(cm-l): 3040, 2959 (nuCH), 1720 (nuC=0), 1631 (nuC=C), 
1156 (nuC-O). 

[0054] (Example 4) a general formula (1) — setting - Rl - a methyl group and R2 — passing - 
KISASHIKURO [- 6. - 6.1. - 13, 6.1 10, 13.02, 7.09, and 14] - a heptadecane diyl machine and the 
methacrylate whose R3 is an ethoxy ethyl group [0055] 
[Formula 8] 
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CHj 
CH 2 =C 



c=o 



Methacrylate 2g and ethyl-vinyl-ether lg obtained in the example 2 were dissolved in 10ml of 
methylene chlorides, p-toluenesulfonic-acid pyridinium 0.028g was added there, and it was made to 
react at a room temperature. It diluted with ether 40ml 2 hours after, and washed in order of sodium- 
carbonate solution, saturation brine, and water 3%. 2g of specified substance was obtained by 
distilling off the ether and unreacted ethyl vinyl ether for an organic layer under reduced pressure 
after dryness with magnesium sulfate (viscous liquid). IR(cm-l): 3040, 2950 (nuCH), 1720 
(nuC=0), 1634 (nuC=C), 1 170 (nuC-O). 

[0056] (Example 5) a general formula (1) — setting — Rl - a hydrogen atom and R2 — passing — 
KISASHIKURO [- 6. - 6.1. - 13, 6.1 10, 13.02, 7.09, and 14] - a heptadecane diyl machine and the 
acrylate whose R3 is a tetrahydropyran-2-IRU machine [0057] 
[Formula 9] 

CH 2 =i 
I 

c=o 



Like the example 1, it replaced with methacryloyl chloride, and compounded using the chlorination 

acryloyl, and the above-mentioned specified substance was obtained (viscous liquid). IR(cm-l): 

3050, 2940 (nuCH), 1739, 1710 (nuC=0), 1636, 1618 (nuOC), 1170 (nuC-O). 

[0058] (Example 6) a general formula (1) - setting - Rl - a methyl group and R2 - methyl hexa 

cyclo [-- 6. - 6.1. - 13, 6.1 10, 13.02, 7.09, and 14] - a heptadecane diyl machine and the 

methacrylate whose R3 is a tetrahydropyran-2-IRU machine [0059] 

[Formula 10] 

CHj=£ 

«r° ch, 

an example 1 — the same - however, 8-methoxycarbonyl tetracyclo [- 4. — 4.0.12, 5.17, and 10]-3- 
dodecen — replacing with — 8-methyl-8-methoxycarbonyl tetracyclo [- 4. - it compounded using 
4.0.12, 5.17, and 10]-3-dodecen, and the above-mentioned specified substance was obtained IR(cm- 
1): 3050, 2945 (nuCH), 1739, 1713 (nuC=0), 1640 (nuOC), 1168 (nuC-O). 
[0060] (Example 7) Methacrylate 8.8.0.12, 9.14, 7.1 1 1 and 18.1 13, 16.03, an octacyclo [8.012, 17] 
docosane diyl machine, and whose R3 a methyl group and R2 are tetrahydropyran-2-IRU machines 
in a general formula (1) for Rl. [0061] 
[Formula 11] 

CH 2 =C 

c=o 
I 

o 



an example 1 — the same — however, 8-methoxycarbonyl tetracyclo [— 4. — 4.0.12, 5.17, and 12- 
methoxycarbonyl hexa cyclo [that it replaces with 10]-3-dodecen and is the synthetic intermediate 
field of an example 1 - 6. - 6.1. - it compounded using 13, 6.1 10, 13.02, 7.09, and 14] 
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heptadecene, and the above-mentioned specified substance was obtained IR(cm-l): 3050, 2940 
(nuCH), 1 740, 1715 (nuC=0), 1 636 (nuC=C), 1 1 70 (nuC-O). 

[0062] (Example 8) The polymer of the methacrylate obtained in the example 2 (02 a methyl group 
and R5 passing [ R4 ] in a general formula (2) KISASHIKURO [6. 6.1. 13, 6.1 10, 13. 7. 09, 14] a 
heptadecane diyl machine, y= 0, z= 0) 
[0063] 

[Formula 12] 

CH 3 

c=o 
I 

o 



OOH 



In 100ml eggplant flask, methacrylate 3.9g obtained in the example 2 was dissolved in dryness 
tetrahydrofuran 30ml, azobisuisobutironitorirul96mg was added there, and it ****(ed) at 60-65 
degrees C under argon atmosphere. It cooled radiationally 10 hours after, and ligroin 300ml was 
filled with reaction mixture, and depositing precipitate was carried out the ** exception. 2.34g of 
specified substance was obtained by carrying out reprecipitation refining further once again (60% of 
yield). The weight average molecular weight (Mw) by GPC was 24300 (polystyrene conversion). 
[0064] (Example 9) The copolymer of the methacrylate obtained in the example 1, and the 
methacrylate obtained in the example 2 (set to a general formula (2).) R4 and R6 — a methyl group, 
and R5 and R7 - passing - KISASHIKURO [- 6. -6.1. - 13, 6.1 10, 13.02, 7.09, and 14] - a 
heptadecane diyl machine and R8 — a tetrahydropyran-2-IRU machine, x= 0.5, y= 0.5, and z= 0 
[0065] 

[Formula 13] 

-^-ffe *°*?fa 

c=o c=o 
1 I 
o o 



In 100ml eggplant flask, methacrylate 2g obtained in the example 1 and methacrylate 1.62g obtained 
in the example 2 were dissolved in dryness tetrahydrofuran 30ml, azobisuisobutironitorirul96mg (40 
mmol-1 -1) was added there, and it ****(ed) at 60-65 degrees C under argon atmosphere. It cooled 
radiationally 1 hour after, and ligroin 300ml was filled with reaction mixture, and depositing 
precipitate was carried out the ** exception. 1.92g of specified substance was obtained by carrying 
out reprecipitation refining further once again (53% of yield). The weight average molecular weight 
by GPC was 21500. 1 H-NMR determined composition x and y. 

[0066] (Examples 10 and 11) The polymerization of the preparation ratio of the methacrylate 
obtained in the example 1 and the methacrylate obtained in the example 3 was changed and carried 
out like the example 9. The copolymerization ratio (x/y) of the obtained polymer and weight average 
molecular weight are shown in Table 2. 
[0067] 
[Table 2] 

($2) 











*mm o 


0.2/0.8 


0.21/0.79 


20800 


mmti i 


0.3/0.2 


0.82/0.1 8 


21 90 0 



(Examples 12 and 13) The polymerization of the amount (concentration) of azobisuisobutironitoriru 
was changed and carried out like the example 9. The copolymerization ratio (x/y) and weight 
average molecular weight of a polymer are shown in Table 3. 
[0068] 
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[Table 3] 



(3E3> 





A I B N^K 








1 0 mmo 1 ■ I 


0.4 9/0.51 


84000 


m&m 3 


80 mmo 1 • l' 1 


0.5/0.5 


6400 


9 


4 0 mmol • l" 1 


0.5/0.5 


2 1500 



(Example 14) The copolymer of the methacrylate obtained in the example 2, and the aery late 
obtained in the example 5 (set to a general formula (2).) R4 ~ a methyl group and R6 — a hydrogen 
atom, and R5 and R7 -- passing - KISASHIKURO [-- 6. - 6.1. - 13, 6.1 10, 13.02, 7.09, and 14] - a 
heptadecane diyl machine and R8 — a tetrahydropyran-2-IRU machine, x= 0.5, y= 0.5, and z= 0 
[0069] 

[Formula 14] 

ch 3 H 

-t a H > te ^ ch H%j 

c=o 
i 

o 



I '0.5 

c=o 



It compounded using the acrylate which replaced with the methacrylate obtained in the example 1 
like the exaniple 9, and was obtained in the example 5. Weight average molecular weight was 22000. 

[0070] (Example 15) The copolymer of the methacrylate obtained in the example 2, and the 
methacrylate obtained in the example 6 (set to a general formula (2).) R4 and R6 — a methyl group 
and R5 - passing KISASHIKURO [« 6. - 6.1. - 13, 6.110, 13.02, 7.09, and 14] - a heptadecane 
diyl machine and R7 methyl hexa cyclo [- 6. 6.1. - 13, 6.1 10, 13.02, 7.09, and 14] - a 
heptadecane diyl machine and R8 - a tetrahydropyran-2-IRU machine, x= 0.5, 
[0071] 

[Formula 15] 



| '0.5 

c=o 
1 

o 



CHj 

i 



I CH 3 



It compounded using the methacrylate which replaced with the methacrylate obtained in the example 
1 like the example 9, and was obtained in the example 6. Weight average molecular weight was 
21200. 

[0072] (Example 16) the copolymer (a general formula (2) - setting - R4 and R6 - a methyl group, 
and R5 and R7 - passing -- KISASHIKURO [-- 6. - 6.1. - 13, 6.1 10, 13.02, 7.09, and 14] - a 
heptadecane diyl machine and R8 - t-butyl, x= 0.5, y= 0.5, and z= 0) of the methacrylate obtained in 
the example 2, and the 
[0073] 



[Formula 16] 



I '0.5 

c=o 
I 

o 



CH 3 



I 

o 



QXK> cooh XK)Xfr cooc(CHih 



It compounded using the methacrylate which replaced with the methacrylate obtained in the example 
1 like the example 9, and was obtained in the example 3. Weight average molecular weight was 
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23500. 

[0074] (Example 17) the copolymer (a general formula (2) — setting ~ R4 and R6 — a methyl group, 
and R5 and R7 - passing - KISASHIKURO [- 6. -- 6.1. - 13, 6.1 10, 13.02, 7.09, and 14] -- a 
heptadecane diyl machine and R8 — an ethoxy ethyl group, x= 0.5, y= 0.5, and z= 0) of the 
methacrylate obtained in the example 2, and the 
[0075] 

[Formula 17] 

f*> CH, 

c=o 0=0 

1 <!> 



o o 

QXW> co °" tlX!X]> COOCH(CH3)OCiH5 



It compounded using the methacrylate which replaced with the methacrylate obtained in the example 
1 like the example 9, and was obtained in the example 4. Weight average molecular weight was 
20600. 

[0076] (Example 1 8) The copolymer of the methacrylate obtained in the example 2, and the 
methacrylate obtained in the example 7 (set to a general formula (2).) R4 and R6 ~ a methyl group 
and R5 - passing -- KISASHIKURO [- 6. - 6.1. -- 13, 6.1 10, 13.02, 7.09, and 14] -- a heptadecane 
diyl machine and R7 - 8.8.0.12, 9.14, 7.111 and 18.113, 16.03, a methyl octacyclo [8.012, 17] 
docosane diyl machine, and R8 — a tetrahydropyran-2-IRU machine, x= 0.5, y 
[0077] 

[Formula 18] 

ch, CH, 

-* a *-?fe — — ^rfe 

c=o c=o 

- 1 CH 3 



It compounded using the methacrylate which replaced with the methacrylate obtained in the example 
1 like the example 9, and was obtained in the example 7. Weight average molecular weight was 
24300. 

[0078] (Example 19) The methacrylate obtained in the example 1, the methacrylate obtained in the 
example 2, and tricyclo [5. 2.1.02, ternary polymerization object of 6] desyl methacrylate (set to a 
general formula (2).) R4, R6, and R9 — a methyl group, and R5 and R7 — passing — 
KISASHIKURO [-- 6. ~ 6.1. - 13, 6.1 10, 13.02, 7.09, and 14] - a heptadecane diyl machine and R8 
— a tetrahydropyran-2-IRU machine and R10 — tricyclo [— 5. — 2. — 1 .02, 6] decyl group, x= 0.5, y= 
0.3, and z= 
[0079] 

[Formula 19] 

CH 3 CH 3 CHj 

c=6 c=o c=o 
o o o 



Methacrylate 3g obtained in the example 1 in 100ml eggplant flask, Methacrylate 4.05g obtained in 
the example 2, and tricyclo [5. 2.1.02 and 6] desyl methacrylate (Hitachi Chemical Co., Ltd. make, 
goods number FA-513M) lg were dissolved in dryness tetrahydrofuran 66ml, 
azx)bisuisobutironitoriru433mg (40mmol, 1-1) was added there, and it ****(ed) at 60-65 degrees C 
under argon atmosphere. It cooled radiationally 1 hour after, and ligroin 700ml was filled with 
reaction mixture, and precipitation which deposited was carried out the ** exception. 4.2g of 
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specified substance was obtained by carrying out reprecipitation refining further once again (52% of 
yield). Weight average molecular weight was 23800. 

r00801 (Example 20) 2g of resins obtained in the example 9 was dissolved m diethylene-glycol 
wood-ether lOg, and it filtered using the 0.2-micrometer Teflon filter. Next, on the 3 inch silicon 
substrate the spin coat application was carried out, for 90 degrees C and 60 seconds, the **-king was 
Derformed on the hot plate and the thin film of 0.7 micrometers of thickness was formed. 
rOOSll The etch rate [ as opposed to CF4 gas for the obtained thin film ] was measured using the 
DEM451 reactive-ion-etching (RIE) equipment made from Japanese ** Anelva. Etching conditions 
were set to Power=100W, pressure =5Pa, and quantity-of-gas-flow =30sccm. A result is shown in 

mO^Similarly, the etch rate was measured also about the resin obtained in die example 18 and the 
example 19 The resin of the following structure of the indication to JP,8-259626,A as an example of 
reference (the carbon number of an owner bridge cyclic-hydrocarbon machine is 10) 
[0083] 

[Formula 20] 



I 

o 



52 



CH 3 

c=o 
o 



Moreover, the result of the poly (methyl methacrylate) application film which are poly (vinyl 
S) currently used as an example of comparison as a **-SU resin of a novolak resist (PFI[ by 
Sumitomo Chemical Co., Ltd. ]-15A) and a KrF resist and the resin which does not have ^ owner 
bridge cyclic-hydrocarbon machine in the molecular structure, either is also shown In addition, the 
etch rate of each resin shows the relative value at the time of setting a novolak resist to 1. 
[0084] 









0.95 




0.90 




0.85 




1 1.2 




1.9 




1.2 


/XvvfVOxY (PFI-15A) 


1 



Tt is ****** or ** which the resin of this invention has a slow etch rate to CF4 gas and ^ excellent 
m dry etching resistance from the above-mentioned result. Moreover, it turns out further that etching 
r^sislScTSn be improved by what the carbon number of an owner bridge cyclic-hydrocarbon 
nSfex^d with R5 and R7 in a general formula (2) from comparison with the example of 
reference is increased for (the invention in this application carbon numbers 17-23). 
mnR^xamnles 21 and 22) The resist which consists of the following composition was prepared 
2 Sinlex^pTe 9 : - ' f(b) photo-oxide generating agent (triphenylsulfonium triflate): - 0.02g(c) 
t^\^lTloA-^J. - use the 0.2-micrometer Teflon filter for the 1 0.5g above-mentioned 
2T it passed and the resist was prepared On the 3 inch quartz substrate, the spin coat 
SSion of this resist was carried out, it carried out **-KU on the hot plate for 1 minute at 90 
decrees C and the thin film of 1 micrometer of thickness was formed. 

m086] -Th'e wavelength dependency of the permeability of the obtained thin film was measured using 

Sfspectrophotometer for ultraviolet and visible region. The permeability m 193.4nm which is the 

main wavelength of an ArF excimer laser is shown in Table 5. 

T00871 Similarly it measured also about the resin obtained in the example lb. 

[0088] As^hown In Table 5, the photoresist constituent of this invention checked that transparency 
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sufficient as a monolayer resist was shown. 

[0089] 

[Table 5] 

(S5) 









§£«5« 21 




55 


mmm 22 




60 



(Examples 23 and 24) The wafer which formed membranes on Si substrate at 0.5-micrometer ** was 
put into the stuck type exposure experimental aircraft enough purged with nitrogen using the resist 
shown in the examples 21 and 22, respectively. The mask which drew the pattern with chromium on 
the quartz board was stuck on the resist film, and ArF excimer laser light was irradiated through the 
mask. After that, for 90 degrees C and 60 seconds, it carried out **-KU on the hot plate, and 
development by dip coating was performed for 60 seconds in TMAH (tetramethylammonium 
hydroxide) solution 23 degrees C of 0.238% of solution temperature, and pure water performed rinse 
processing for 60 seconds continuously, respectively immediately. 

[0090] Consequently, only the exposure portion of a resist film dissolved in the developer, and was 
removed, and the pattern of a positive type was obtained. Moreover, although the pattern resolved 
with the scanning electron microscope (SEM, the Hitachi make, SE-4100) was observed, 
phenomena, such as pattern peeling, were not seen. The result of sensitivity and resolution is shown 
in Table 6. 
[0091] 
[Table 6] 

C3S6) 









(mj/cm 2 ) 






0.2 


2 


£360124 




0.2 


8 



The above result showed that the photoresist constituent of this invention had the outstanding 
resolving property. Moreover, since there were no phenomena, such as pattern peeling, it has 
checked excelling also in substrate adhesion. 
[0092] 

[Effect of the Invention] According to this invention, a solubility difference is discovered before and 
after exposure, and negatives can be further developed with an alkaline-water solution after 
exposure, and it has high substrate adhesion, and the optical transparency over light 220nm or less is 
high, the photoresist material which was further excellent in etching resistance can be offered so that 
clearly from the above explanation, and in manufacture of a semiconductor device, the detailed 
pattern formation using ArF excimer laser light is possible. 



[Translation done.] 
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[ft*©ftfi5] *^f/HXI;ffiSStl5^-75f 
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(Sfi=3 6 5nm) (CftAT, iOiSftCKrFl 
*->V|/- tf (SEl=2 4 8 nm) *«ttttB£UT#iJ 

[0 0 0 4] L^U S&KWW&iQXttffi (*DX-+j* 
#0. 1 8 /irnRT) MSttS 1 G t*7 htt±C* 
Hg£J§ODRAM©8SigKte, <tOSSfi07tIM> 
gt$nT*J0, fftlCA r FI+v-71'- tf ( 1 9 3 n 

v— (Journal of Photopolymer Science and Technolog 
y). 9 # ( 3 *t) , 3 8 7-3 9 71 (1 9 9 6 
f£) ) . 

[0 0 0 5] d©fc#K Ar Fyt&m^tc7* hVV? 

^75^. tr"©ax T>X©r&]X$:^fct" 
fc©T&-5*&M/5*&-5. 

[0 0 0 6] £/t. d©A r FmytmU-JT. hit. AnX 

<»6tlT*0. tt«sWft0iJ£ - 2 7 6 6 

O^fgfCtt. Hij7irMMr9A-^1r7^ 
to7-tt-R*U (p-tert-yh+yM 
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^2 2 0 nmKT©**^;:**'*"**^**: H?-f X 

[0 0 0 8] gi (438nm) , iS (3 6 5 n 20 
m) , KrFI^lz-f (2 4 8 nm) SflH^StE 

*©u vtfyyj — iz^xit. y * b wJTs b*aj&#j 

nmm&ftt** yjp5y^#e**^»4#u (p-t*x 

ffJffl^nT^D. x-/^>^W14tC 
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';vy?7-f-tlffl , r*ftK n©fc«>, 7f#§t£^ 
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9 VV—bW%L*n-D#A&# (stse. 
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tEtc£nT^£J. V. ^U^P(J.V.Crivello) *><D h 

^Affi&^Oft^) 2, 6-ylhn^>yJl/X 
(O. ^^X(O.Nalamasu) <b. SPIE/P 
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3 0 0ml tX77X^i:8-/< Vy^U^Xjlz-f- h 
7>^n [4. 4. 0, l 2 - 5 . I 7 - 10 ] - 3- K^-tr 
>65g^yy^D^>3'yX>8 7g, *3MI/fcKn 
*7>0. 14gai, 1 7 0- 1 8 0^17^ 

[0 0 4 6] «ffi«Sfc.fcDfi»0>8-* 

i>#;u#x;i^b^>^a [4. 4. o. i 2 * 5 . i 
7,10 ] - 3- K^ir>ch> ? ->^D^>^vX>^^b 

«ftn^tTafi»ftoi 2 - y h*->*;p#— ^ 

im [6. 6. 1. I 3 - 6 . I 10 - 13 . O 2 ' 7 . 0 
9.U ] ^y^xir>^ i o g» fco 

[0 0 4 7] :0 12-^h + y^M^iK+ 

D-is&u [6. 6. 1. I 3 - 6 . I 1013 . O 2 ' 7 . 0 
9.14 ] ^\y^^-t>3. 6g$9 5%X^/-^30m 

an»a«s-frfc. 2WfM««cift?&u, 

5 0m 1 £JraxT*g£#f§tbfc e 3 %HC 

^U->£7D [6. 6. 1. I 36 . I 10 - 13 . O 2 ' 7 . 0 

[0 0 4 8] C0 12-M**yA*ityy'n 

[6. 6. 1 . I 3 - 6 . I 10 ' 13 . 0 2 - 7 . O 9 -' 4 ] 
^^iz>2. lg£3, 4-ybHD-2H-tf7> 
1. 7lgSfh7kHn77>5 0mll:»»U f 
Cl:p-HI/X>XM>8 0. 0 3 gSDA, iST*2 
^PalS^^-^^o fit, X-fiHOOmlTSIR 

3%Na 2 C03fiafPftlfi*, *OJ©Tife#U 
i*MgS04t£ilfco x-^^<h*SiS0 3, 4 
-^hKP-2H-hf^ > *«JETx/t# l/-^-TS 
i^ft^u^TttttS^l 2 -fh7tFne7X^ 
^*'>*;i/#x;i/^it>'i7D [6. 6. l. i 3 - 6 . 

! 10.13 m Q 2,l QS.U ] ^\y^x-fe>^2 g#fCo 

[0 0 4 9] Z.<D 1 2 -T-h^b HPtf^x;^ 

^i>^;u#x;i/^\^iti>^u [6. 6. i. i 3 - 6 . l 

io.i3 o 2 - 7 . 0 9 ' 4 ] ^Tt>2g^)$THF 
8mll:MU Otl^ilf:, #I^7JW>I 
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lM#5>-THF«*THF8)S6ml* 

frL^o ortC^iJJU *0. 5ml?:»T 

^5,l:3MNaOH*g$l. 1 m K 30%H 2 
O 2 0. 7ml^2 0taTTffiTtfeo ^tf>Sh 
Tl. 5«FW»frbfc«, NaC 1 T*B*:te¥nU X 
-rJHOOmltfRUfc. £<DX— ^JlSrfiSfOft 
**#J;tfzKTifci*C,, MgS04TKSL> x— -y^ 

^v*;P#-;i/-A,^s/^p [6. 6. l. I 3 - 6 . 10 

110,13 m Q2.7 Q9.I4 ] ^T*>2g^#/:o 

[0 0 5 0] ^C, d(Dt: HD*y-fh7t: KPfcf^ 
x;i/^v*;^x;i,-'\^v^a [6. 6. 1. 1 

3.6 . 1 10.13 _ o 2 ' 7 . O 9 - 14 ] ^f^>2g<!:b! 
■J >>>(>. 5 3gS«»THF8mn:»»Lfc. £*l 
S0tl:»m /^^UD-fMOUHO. 7gS:T 
HFlmll:»jSbt'b©*«Tbfc. lWFHfflM*. 

*»»JU d<Z)jliii££X-^;i/2 Om 1 TSURU 0. 
5Ntft», teftlft**, 3%Na 2 C03, figfO^tfcKO 20 
J®Tife#U MgS04TftJ»Uco X-y;l/£«J£T 
T'giL, KW>/itSX^=5/l 

*j***U U-hS2 g#Ac (tttt*#) o IR (cm 
) : 3 0 4 8, 2940 (vCH), 1740, 171 
3 ( v C=0) , 1 6 4 0 ( v C=C) , 116 8 ( v C-0) 

mmm2) — «sc (i) i-iswr, r 1 *^^*, 

Ri&^ttzstrn [6. 6. 1. I 3 - 6 . I 1013 . 0 

2.7 o 914 ] ^7^#>SM;i/». R'^SSfT 
^>^>^^^7 U h 30 

[0 0 5 1] 
Mb 6] 

CH3 
CH 2 =C 



C=0) , 1 6 3 4 ( v C=C) . 117 2 ( v C-0) . 

[0 0 5 2] (*2fi0U3) -JK^ (1) R l 
d^^l/ffi, R 2 ^^1tv^D [6. 6. 1. I 3 - 6 , 

x 10.13 0 2,7 o 9 ' 14 ] ^\y^^>> ? <JUS, R 3 

[0 0 5 3] 
Mb 7] 

CHj 

CH 2 =C 

I 

c=o 

< M33Q>cooc(ch 3 ) 3 

*Jfi^J2Tt§fc^^^U I/-h5 g£MPX>2 Om 1 

K»a*u ot:^^aibfco fci:hU7MDitii 

6. 2 g^SSTL-fco *#TTif^SJfc£ii\ 
SMlOOmllcaf, tiI*X-rJHOOml 
TifltHU 5%NaOH*«, tg?n^tS*, *^IHT? 

(JKH&Jft : ^*it>/m®x^= 5 / 1 OgS 
it) ) -e»8nctTBfi9«62gftft (fts^is 

#) o IR (cm- 1 ) : 3 0 4 0 , 2 9 5 9 (vCH) , 
1 7 2 0 ( v C=0) , 16 3 1 ( v C=C) > 115 6 ( v 
C-0) o 

[0054] mmm4) (i) \z&^x, r 1 

ifl^JVS. Rttfi^ttisiru [6. 6. 1. 1 3,6 . 
x 10.13 m 0 2,i Q9.U ] *\-f9tt^V<t R 3 
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COOCH(CH J )OC 2 H5 



tFP77>/* (4/2/1 0£§tt) ) 1 40 

4mll:8»U 4 0-4 5^1:4 S^PalS^^-frfco 

2i 2 somi ica^, wmufc»a*atB'j 

gtfJ^O. 79g^Co 'H-NMR (CDC 1 3 , 
flHiVttX: fh?>fJ^>?» ppm: 1. 0- 
1 . 8 8 (m) , 1 . 9 3- 2. 7 5 (m) , 1.91 
(3H, S) , 4. 9 9 (1H, s) . 5. 5 1 (1 
H, S)> 6. 04 (1H, S), 9. 5-11. 3 
(1H, br) , IR (cm' 1 ) : 2 8 0 0- 3 6 0 0 
(vOH), 2950, 3048 (vCH), 1712 (v 50 



fiHg6Sft^l/>l0mn:*»U f^icp- 
hj|/X>7M>it!UyX^A0. 0 2 8 g$:M> 
^iaTSlES^rfc. 2^fF«m X-fil/4 0mlT« 
L, 3 hU*A*»tt, fiSfa^ffi*, 7KCDPST 

Tfc&Lfzo ffli^i5Svny^AT«, MJET 
Tx-^ji/^^SjS^x^i/tfx^x--^;!/^®*^^) 

CtTS»«S2gflfc (ttttJSMtt o I R (c 

m" 1 ) : 3 0 4 0 , 2 9 5 0 ( v CH) , 1 7 2 0 ( v C= 

0) , 1 6 3 4 ( v C=C) , 117 0 ( v C-0) . 

[0 0 5 6] (*SS0«5) -«St (1) KiS^T, R' 
tf***^ R 2 dK+1ty^D [6. 6. 1. I 3 - 6 . 



(8). 



13 

l»o.i3 . o 2 ' 7 . 0 9 u ] A k y^x*>v-<^S, R 3 
#y h 5 k H D K 9 > - 2 — < £ 7 i7 U U- h 

[0 0 5 7] 

Mb 9] 

H 

I 



10 



jl fiU^f'JP'fMDU FKft* 

(«itt*#) o I R (cm" 1 ) :3050, 2940 
(vCH) . 1 7 3 9, 1 7 1 0 (vC=0) , 1 6 3 6, 

16 18 ( v C=C) , 117 0 ( v C-0) o 
[0 0 5 8] (*M^J6) (1) K*V>T, R 1 

tf*^!/*, R 2 *>*;*5P;^**tf^n [6. 6. 1. 

1 3 > 6 ! 10.13 b o 2 » 7 . O 9 ' 14 ] ^\Zf^^tS>^)V 

[0 0 5 9] 

Mb i o ] 

CH 3 
CH 2 =£ 



~ v CH, 



&ffl¥-l 0-287712 

14 

1 tmWZ. {IU8 -/ h+yAM-^f h5 
->i/a [4. 4. 0. 1 3S - I 710 3 -3-Hft> 
Kft*.T*«fcl 1 O^riE+BlflET** 12- / h*~># 
jk#=JP^*U->^D [6. 6. 1. I 36 • I 10 ' 3 • 
0 2.7 0 9.i4 ] ss.-fpyt-ty&m^T-a&L^* ±I2B 
«J»S»fc. IR (cm" 1 ) :305 0, 2940 (v 
CH) . 1 7 4 0. 1 7 1 5 (vC=0) .1 6 3 6 (vC= 
C) . 117 0 ( v C-0) = 
[0 0 6 2] (SHS60IJ8) *JStfiJ2T'#?>tlfc^^^ , J 
U-h (HRSC (2) EH-J^TR 4 ***^ 
S, R 5 75W^-y-->/7D [6. 6. 1. I 36 • 
1 io.i3 o 2 7 . 0 9U ] J \~f9 : rtiy : 2-< Jl'S. y = 
0. z =0) 
[0 0 6 3] 

Mb l 2 ] 

CH 3 

c=o 

I 

o 



->?D [4. 4. 0. I 2 - 5 • I 710 ] -3-P5Hr> 30 

//□ [4. 4. 0. I 2 - 5 . I 7 ' 10 ] -3-Hft>€ 
ffl^T^fiKL. ±CBM**1ifc. IR (cm' 1 ) : 3 
050, 2945 ( v CH) . 1739, 1713 ( v C= 
0) . 1 6 4 0 ( v C=C) . 116 8 (v C-0) . 

[0 0 6 0] (*S£0iJ7) -*5* (1) K*V»T. R ' 
flt/^S. R 2 *^^^->^D [8. 8. 0. I 29 • 

j 4.7 J 11.18 ! 13. 16 o 3 - 8 . O 12 -' 7 ] K31t-> 

[0 0 6 1] 
[ft 1 1 ] 

CH 2 =C 
I 

c=o 



axix> 



:ooh 



100ml «75^3-fT. **«2T#6nfc/* 
£MJW-h3. 9g*ftifh5kFn75>30ml 
CggL, ^JUCA I BN 1 9 6mg*M. 7;i^> 
f?B«T6 o~6 s'CTflWbfc. 1 0«rW«K:«ft 
U R*Sig-& ! ^* l J^ni'>3 0 0m lfc&^f. fff±5l^ 

tKJ:t)l««9*2. 3 4g^fc (JR*6 0%) . GP 
CtCJ^ftS^SH 1 * (Mw) B24 3 0 0 (#UX 

[0 0 6 4] (*Jfi«SJ9) *iM!iiT#&nfc*i'«"J 

(2) (CfcV^TR 4 , R'sftt/^*. R 5 > R 7 
D [6. 6. 1. I 36 • I 10 -' 3 • 

FPbf^>- 2 -- f x = 0. 5. y = 0. 5. z 

= 0) 

[0 0 6 5] 

[ft 1 3 ] 
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CH, 



I ''O S 

c=o 



(9). 

CH 3 

c=o 



0 - 2 8 7 7 1 2 
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[0 0 6 6] (^ffifll ORZfl 1) ^J60!l9i|s|fil 



* 2 fC^T. 
[0 0 6 7] 
[*2] 



it (x/y) . KtffiS^a^ftS 



10 0mltX77Xa1"T. *JS0iJ 1 T#e>nfc^^ 

* ij h 2 g tuisen 2 t# ^>nfc^ ^ ? «j h 

1 . 6 2 g SftjiT- h7bh'a77>30ml iCjg#P 
U f^l:AIBN196mg (40mmol • 1 ) 10 fc* ^ U I/— hWft&^tt^ATfi^L/t. 
£iDA, 7^>SIMT6 0~6 5TCTattLfc. 1 

mmmztefti,. s(Si^s | j^n'f>3oomii; 
«GBiaa-rac:ttJ:OBW**i. 9 2 5 

3 58) . G P C fc«fc*tt«¥*lfl-^«tt 2 1 5 0 0 T* 

«2) 





tt5i*it 


x/y 




»mi 0 


0.2/0. B 


0.2 1/0.79 


20800 


iweii 1 


0.8/0.2 


0.82/0.1 8 


21 900 



(#1*091 2»tfl 3) g^SS^J 9 fib A IB [0 0 6 8] 

NOi m&) ^fATl^Lfc. « 3 fcft^#©#m [«3] 
£J£ (x/y) t«*¥^^»*^T. 

(S3) 





A I BNSS 


x/y 






1 0 mmo 1 - 1 " l 


0.49/0. 51 


84000 


3 


80 mmo 1 • 1"' 


0. 5/0. 5 


6400 : 


3dfefc) 9 


4 0 mmol • l" 1 


0.5/0.5 


2 1500 



mm&ii 4) nMm2-cn*>txr£*?? i )is—hiiM 30 De^>-2 — ovm. x = o. 5. y = o. 5. z = 

mmsT°mt>ntz7>7>) <— «s o) 

(2) IC*5^TR 4 *^?;US. R'****JR?-. R 5 . [0 0 6 9] 

R 7 75W^+>->^D [6. 6. 1. I s - 6 . I 10 -' 3 . 0 MU 14] 

2.7 0 9.H ] ^y^^>^<;u«, R'^f F5tF 

CH 3 H 

c=o c=o 

I I 

o o 



HSS01J9 tisisit. m.hnnmiT'mrz*?w u—b o 9 - 14 ] *\-f*?-h>v4 R^^^ju^-y-v- 

Cf«.T*i^5T»Jfc7*'J U-hSfll^T^JfcU *D[6. 6. 1. I 3 - 6 . I' 013 . O 3 - 7 . O'- 14 ] 

fc. li¥^fitt2 2 0 0 0T*of;. ^Zf^ff} >SM )l>&. R 8 ^rh7th*Dt7>-2 

[0070] (njg^iii 5) mmm2T-m*>tifz**i7 -um. x = o. 5, y = o. 5, z = o) 

U l/-ht«t«6T»6n&^i"J U~ hCO**^- [0 0 7 1] 

# (2) {C*5^TR 4 , R'ftfjt^JI'S. R 5 # [<L15] 

^+1)-->^D [6. 6. 1. I 36 . I 10 -' 3 . O 2 - 7 . 
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CHy 



| '0.5 

c=o 



(10) 



CHj 

c=o 
i 



#P3f 1 0 - 2 8 7 7 1 2 
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1 I CH 3 



10 



[0072] (jijg^ji 6) mmm2-<;nt>nK.*$>7 

U h <hHiS0iJ 3 T-# £ ftifc *9 9 X ) v— Y <D&m& 
#: (-f&j£ (2) IC&I^TR 4 , R 6 #*3\>«. R 5 . 

CHj CHj 



R^W^+fvi'D [6. 6. 1. I 3 - 6 . I 1013 . 0 
2.7 0 9.i4 ] R*tft-7?-)l 
S, x = 0. 5, y=0. 5. z =0) 
[0 0 7 3] 
[fcl6] 



'0.5 

c=o 

I 

o 



I '0.5 

c=o 
1 

o 



fc. M» 5 F^»^»tt2 3 5 0 0t*^fc. 
[0 0 7 4] (^«m 7) *jS09 2T»&nfc*** 
'J V — h t*Jfi^J 4 t« e. tlti * 9 9 'J b <D&&& 
& (— (2) fC&^TR 4 , R 1 **^?^*, R 5 > 



R 7 #'\=M*->?D [6. 6. 1. I 36 . I' 013 . 0 
20 2 - 7 . 0 914 ] '\'f?'rti>>>'( R'^lh+yi 
x = 0. 5. y = 0. 5, z = 0) 
[0 0 7 5] 
[ft 1 7 ] 



CH 3 



| '0.5 

c=o 



CHj 



I '0.5 

c=o 
I 

o 



fco M*^5H^»te2 0 6 0 OTfeofCo 
[0 0 7 6] (*J50U 8) *J6«2T»6nfc^^^ 

# (— J&iC (2) ^4d^TR 4 , R 6 ^*5P;US, R 5 ^ 
^-V-zspa [6. 6. 1. I 3 * 6 . I 10 - 13 . O 2 7 . 



0 9.i4 ] /\y^^>>?-f Jl/S, r 7 #*;*^;M-^^> 

i7D [8. 8. 0. I 2 * 9 . I 47 . I"- 18 . I' 316 . 
0 3,8 o 12 ' 17 ] F3D->s;-f;H, R 8 ^fh7tH 
Pe7>-2-^M, x = 0. 5, y = 0. 5 
0) 

[0 0 7 7] 
lit 1 8 ] 



z = 



CH, 



I 



I '0.5 

I 



fee li¥^»?Itt2 4 3 0 OT'^fCo 

[0078] okjimi 9) nmmiT-'&zntz*?? 

Vistru [5. 2. 1. 0 2 ' 6 ] fy;M^^Ul/-h 
<DHtc#S-&# (-I&iS (2) tC&^TR 4 , R<\ R 9 



50 



R 5 > R 7 ^^-y-v^D [6. 6. 1. 1 
3,6 i io. is 0 2.7 0 9.H ] ^\y^^>>?<;u 

R 8 ^^h^h:KDtf^>-2-<;US, R ,0 #h 
U >^D [5. 2. 1. O 2 - 6 ] TisJim. x = 0. 
5, y = 0. 3. z = 0. 2) 

[0 0 7 9] 

lit 1 9 ] 



(11). 



19 

CH, 



I 

t 

o 



CH 3 



10 0ml ^Xy^7,H^X\ ^mmiT*%t>*lfc*? 

4. 0 5g, RtfhVispU [5. 2. 1. 0 2 - 6 ] x 
yiM^^'Jl^-h (S4M («) 8L fc n o#^FA 10 
- 5 1 3 M) 1 g Srf&t^ h7kHD77>66mll: 
jgflPU f uCA I BN4 3 3mg (4 Ommo 1 • 1 

) 7;W>Hi^T6 0-6 StTSftl 

fee lP*m«fC»?frU S«I*«6U^>7 0 0 

mica*, waLfc«t»*ai»Jufc. £e>ic*)?- 
S«t««-rac:tJCckOBW»*4. 2gffc (jr 

$52%) o lif^fI«2 3 8 0 0T*ofco 
[0 0 8 0] (^JE09 2 0) *Jfi«9T»fc»||g2 g£ 

U 0. 2 /im(Z)f7P>7^M-$ffl^T5jiU 20 
f:o 3-f >5 1 '>U3>Sffi±{cxfcf>n— h^fc 

U 9 Or, 6 0»W*y h^^- h±T^>^S 

[0 0 8 1] ft6ftfciiSHt7^/t«DEM4 5 

i U7^f^f^^>x7f>^ (r i e) mn&m^ 

^Vi^frWU Powe r = l 0 0W> EE*=5 P a. 
#X§5fi=3 0 s c cm^LL jgjg£^4 

(£4) 



c=o c=o 



4#BB¥l 0 -2 8 7 7 1 2 

20 
CHj 



[0082] ra«»c it, sus^j i 8 , mmm 1 9 

bT#IPJ¥ 8-259626 #4>*(cM*©TE*igO 
Wig (tffil^k*iI©S$S«i 0) 

[0 0 8 3] 

[ft 2 0] 



r y o.48 
c=o 

I 

o 



T '0.52 
I 

F I - 1 5 A) . KrFl/-^ bW^-Xtttflgt bTft 

[0 0 8 4] 
[«4] 









0.95 


fi^eii 8<omm 


0.90 


mmmi 9<?>®m 


0.85 




1.2 




1.9 




1.2 


A1?7^l/^h (PF1-15A) 


l 



y^>y»ft*»iB<. F5-fXU/?>yW14KflMaT^ 
SCtto^S. ##09£©tfc«a»&-«i£ (2) 40 

(a) mm (mmm9) ■. 2 g 

(b) it»58*Sd ((-U7iZMM. 

(c) ylfl/z^UD-Jl/y/^H- 
ilBil-a^lSrO. 2 /im©r7D>7-f V>T 

hyu— h±T-<-^L. mmi um<Dmm&Bi$.i, 
[o o 8 6] mt>nrzmm<D&Mm<nwimikft&*mK so 



»£if (*«BSHTtt«*»C l 7-23) Z\t 

[0 0 8 5] mt&M2 1SlU2 2) TE©aj«*»6& 

-OA KU7I/-H : 0. 0 2 g 
-T-JU : l 0 . 5 g 

+FO*^ST*^> 19 3. 4 nmlCfett-Sgj®^;^ 
5 IZtkT* 

[0 0 8 7] mm\zi,T. ^mmi 6T'mz®miz-z>\,* 

[0 0 8 8] ^5IC*-f <fc5K. *li©7^- hU-v?X 



(12) 



21 



hm.f&mt. m^i^v'x htux+^SBjtt^^t-c [oog9i 

<t£«lgLfc. [85] 

(SI 5) 



4#§8¥ 1 0-2 8 7 7 1 2 



22 







<%/urrd 


XftM 21 




55 


22 


»5« 1 6<OfflZ*&1rtZ h 


60 



mmm2 3R&2 4) mmm2 iru2 2-^^vtz.u 

tS+IC. ^-n-^tl S i ICO. 5 Mm/PlCf&ffilLfc 

v^cvx^sru-^x h^±ic^«$-a-. -t-o^^sa 

LTA r FX+->TU-1f3t$figi*Lfc. *-©«"r<*S 
S901C, 6 0»H*->h^-l>±T'<-i'U i&ia 
23t©0. 2 3 8%TMAH (ff-7^f JPJ^Z 
9 A t h* P * -> F ) *^T- 6 0 &MSft&(c «fc * Slfii 

(SI 6) 



[0 0 9 0] dCD^. U->*X hflt<Z)S%tta-<Z)*;0f3B 

jfcfc, j££«^®fK& (S EM, B£®!ffr?rtS, SE- 
4 10 0) fcT*MkLfc/^-->S«SJl,fctft, /\$ — 

[0 0 9 1] 
[*6] 







*¥<W? (iuuL/S) 


mm (mJ/cm 2 ) 




31**19 h 


0.2 


2 


Htm 24 




0.2 


8 



[0 0 9 2] 



U 1^2 2 0 nm^T©i 1 etC*fr^^HJtt^ig< > 



(72)^BJ# igm. 



